A new genus of Sabellidae (Annelida, Polychaeta), collected in the soft bottoms off the Antarctic Peninsula (Antarctica) in January 2006 is described. The new genus Euchoneira is included in the most plesiomorphic area in the sub-family Sabellinae. Similar to the genus Euchone, this new taxon presents a well developed anal depression with lateral wings, but the shape of abdominal uncini resembles that of Jasmineira. The new species Euchoneira knoxi gen. sp. nov., very abundant in the investigated area, is a gonochoric form (sex-ratio close 1:1). Females contained eggs ranging from 100 to 250 µm in diameter (modal class 175 µm) either in the abdomen or thorax. Males with mature sperm had spermatozoa with a characteristic cylindrical shape of the nucleus with a pointed, "nip-like" acrosome, a morphology similar to that already observed in Euchone pallida Ehlers, 1908, a second species collected together with the new taxon and already known for the Antarctic area. Additions to the description of E. pallida concerning internal structure of the crown, is also given. To define the relationships between the newly described genus and the genera present in the plesiomorphic area of the Sabellinae subfamily, a cladistic analysis was performed utilizing a previous data set after adding the new taxon. The consensus tree confirmed Amphicorina armandi (Claparéde, 1868) as the most plesiomorphic taxon separated from all the others. The new genus is located in an intermediate position between Jasmineira -Claviramus and the clade containing Chone and Euchone species, close to Fabrisabella vasculosa.
Introduction
The genera considered the most plesiomorphic within the subfamily Sabellinae such as Euchone Malmgren, 1866, Chone Krøyer, 1856 , Amphicorina Quatrefages, 1866 , and Jasmineira Langerhans, 1880, are generally highly specious taxa. This group of genera (Area II sensu Fitzhugh, 1989) represents one of the least solved from a phylogenetic point of view (Fitzhugh, 1989; Cochrane, 2003) .
The phylogeny of some of these plesiomorphic genera was already analyzed by Fitzhugh (2002) who emended the genus Jasmineira and erected the new genus Claviramus on the basis of the presence of foliaceous tip of the radioles which is considered the apomorphy for the genus, and by Cochrane (2003) who showed Euchone paraphyletic on account of morphological features concerning to the disposition of pinnules on radioles in the branchial crown, and the number of chaetigers forming the anal depression. Giangrande and Licciano (2006) examining Mediterranean Euchone and related taxa, proposed to consider also the dentition of the thoracic uncini and the length of the main fang as useful character at generic level. By contrast, the shape of the abdominal uncini is a problematic feature in defining Chone, Euchone and Amphicorina, which show a great similarity in the posterior region. Moreover, in the same genus a great variability within a given region of the abdomen or within the same fascicle can be observed (Banse, 1972; Fitzhugh, 1989; Bick and Randel, 2005) .
Within Sabellidae Phylogeny, useful features are the internal structures of the crown such as the presence and development of lip appendages, which have been the object of misinterpretation as far as the terminology. A discussion on the presence of dorsal radiolar appendages among genera is found in Fitzhugh (2003) . Dorsal radiolar appendages are well developed within the most apomorphic genera of Sabellinae, and in some they are supported by a branchial radiolar skeleton extension (Sabella and related genera of the area III in Fitzhugh, 1989) while others lack these extension. As far as the genera included in the plesiomorphic area of the Sabellinae (area II in Fitzhugh, 1989) , this author considers radiolar appendages absent in Fabrisabella, and both Jasmineira and Chone including species with and without these structures. Therefore, Fitzhugh (2003) distinguished the presence of radiolar appendages from the presence of branchial skeleton extension, stating that "the only gross morphological criteria, other than general shape, that can be used to identify radiolar appendages, is the presence of the radiolar skeleton when present, or the combined presence of supporting sheath tissue, a blood vessel and the coelom". The presence of radiolar appendages in the genus Chone was discussed in Tovar-Hernández et al. (2007) who proposed to split the genus also on the basis of the shape of dorsal lips. Later the same author (Tovar-Hernández, 2008 ) assessed the phylogenetic relationships within Chone and with related genera by using morphological characters extracted mostly from the study of type material and revising some features such as: dentition of thoracic uncini, anterior and posterior abdominal uncini shape and the pre-pygidial depression. The analysis revealed the existence of three monophyletic genera previously assigned to Chone: Dialychone, Paradialychone and Chone (TovarHernández, 2008) .
During a benthic cruise in the Antarctic region in 2006 (Bellingshausen Sea and Antarctic Peninsula), some sabellid specimens whose features did not fit within any existing genus, were collected. This new taxon was found abundant (187 specimens) only at one sampling site together with the species Euchone pallida, already known for the area. In this paper the description of E. pallida is given together with the erection and description of a new genus and species. Characters of the two taxa were examined in a phylogenetic context comparing genera within the most plesiomorphic groups of the Sabellinae, by a cladistic analysis.
Material and methods
The sabellid polychaetes object of this paper have been collected during the sampling activities performed within the Antarctic benthic cruise BENTART 2006 (Saiz-Salinas et al. 2008 ). This expedition, organized in the framework of the Spanish Antarctic programme on board of the R/V Hesperides, was conducted in January-February 2006 in the Antarctic Peninsula and Bellingshausen Sea, and was mainly aimed to study biodiversity and biogeography of benthic organisms along a wide polar latitudinal gradient.
Sabellids of the genus Euchone and of a newly described genus were collected at two stations both in the South Shetlands (Antarctic Peninsula) and by mean of a rock dredge: DR1, at about 77 m depth off Livingston Island (62° 43.117 S; 60° 42.900 W), and DR3, at about 100 m depth off Deception island (63° 02.292 S; 60° 36.355 W). After collection, the material was sieved with 1 mm mesh size. The sabellids were allowed to relax in a 7.5% magnesium chloride solution and maintained within their tubes, prior to fixation in formalin 4%. The specimens were then preserved in alcohol 70% for morphological analyses.
Body length (crown excluded) as well as the width of the 2 nd chaetiger were measured for both female and male specimens of the new described taxon; the width was used to built the size-frequency histogram since several specimens were broken. Egg diameter was measured on 10 females (about 60 eggs each), to evaluate egg size and egg-frequency distribution along the body. Eggs were mounted in slides and measured with a micrometer ocular at the optic microscope (0.01 mm resolution).
A few specimens of the new species, as well as of Euchone pallida, recognized as ripe males, were fixed for preparation and analysis of the mature spermathozoa with the Transmission Electron Microscopy (TEM). Worms for TEM analysis were fixed for 2 h with 2.5% glutaraldehyde, washed in filtered sea water and preserved in alcohol 70%. The samples were post-fixed 1% osmium tetroxide for 1 h. All fixation steps were performed at 4 °C. Fixed material was dehydrated through graded concentrations of ethanol (20 min for each alcohol concentration) followed by propylene oxide (10 min), and a mixture of epoxy resin and propylene oxide (1:1, for 5 h in a drier), and finally embedded in epoxy resin (2 d at 60 °C). Silver-gray sections were stained with alcoholic uranyl acetate followed by lead citrate. Micrographs were taken with a Phillips 400 TEM at the Microscopy Service of the Stazione Zoologica Anton Dohrn of Naples.
Holotypes of the new species are housed at the Museum Nacional de Ciencias Naturales de Madrid, Spain (MNCN). Paratypes are located at the Australian Museum of Sydney, Australia (AM), at the Polychaete Collection of the Laboratory of Zoology of the University of Salento (Lecce), Italy (PCZL), and at the polychaete collection of the Stazione Zoologica of Naples, Italy (SZN).
The external morphology of the specimens was examined using a stereomicroscope. Some specimens were stained with methyl green according to Hofsommer (1913) to observe the glandular pattern.
Detailed observations of structures such as chaetae, uncini and dorsal lips were performed under a light microscope and measured with an ocular micrometer.
The photographs were taken with a digital camera (Nikon, Coolpix 990) attached to the stereomicroscope. Drawings were made with the aid of a camera lucida.
Phylogenetic analysis was carried out on a matrix of 17 taxa for 24 characters (See Appendix). The Fabriciinae (sensu Fitzhugh, 1989) has been defined as outgroup, being the sister group to the Sabellinae. The data matrix and tree diagrams were created using MacClade version 3.08 (Maddison & Maddison, 1999) . Tree selection and compilation of consensus tree were carried out using PAUP version 4.0b8 (Swofford, 1999) . Searching for most parsimonious trees was carried out by a heuristic search using the default settings of PAUP (Tree-bisection-reconnection (TBR) branch-swapping, MULTREES and COLLAPSE options in effect). A random stepwise addition sequence of 100 replicates was used with a starting seed of 1. A strict consensus tree using the accelerated transformation principle (ACCTRAN) was compiled of all minimum length trees retained.
Results

Taxonomic account
Family Sabellidae Latreille, 1825
Subfamily Sabellinae, Latreille, 1825
Euchone Malmgren, 1866
Type species: Euchone analis (Krøyer, 1856) Euchone pallida Ehlers, 1908 Figure 1 Material examined. 6 specimens (2♀, 2♂, 2 broken and undifferentiated) collected in St. DR1 (77 m depth) off Livingstone Island (6 th January 2006); 14 specimens (7♀ and 7♂) collected at St. DR3 (100 m depth) off Deception Island. M.C. Gambi legit. 1 specimen is deposited at the PCZN (232), 13 specimens at the SZN -POLY (13) .
Revised description. Medium sized sabellid with eight thoracic and 34 abdominal chaetigers, of which 14-15 form the anal depression (Fig. 1D) . Branchial lobes each with 20 radioles with small filiform tip ( Fig.  1C ) and palmate membrane covering the ¾ of the length. Dorsal lips rounded, extending from inner, dorsal margin of branchial lobes, and terminating just dorsal to mouth, with poorly developed radiolar appendage. First pinnula of dorsalmost radioles separated from other pinnules and highly developed and ticker than the others, here defined as dorsal "pinnular appendages" (Fig. 1E) . Ventral lips pointed, up to twelve short ventral radiolar appendages (Fig. 1E ). Collar entire with edge terminating at same height all around and covering base of branchial crown, with thick pouches extending dorsally towards second chaetiger (Fig. 1A) . Methyl green staining pattern shows a homogeneous dark coloration of thorax and abdomen with distinct intra-segmental furrow, except for presence of thin glandular ridge on chaetiger two (Fig. 1B) . Inferior anterior thoracic chaetae narrowly hooded (Fig. 1F ). Thoracic uncini with long handle and series of small teeth of similar size above main fang (Fig. 1 G) . FIGURE 1. Euchone pallida. A) anterior end, dorsal view; B) staining pattern with green methyl, ventral view of the thorax and of the mid-abdomen; C) end of radiole; D) anal depression; E) internal structures of the branchial crown; F) inferior anterior thoracic chaeta; G) thoracic uncinus; H) abdominal uncinus from the middle of the abdomen; I) abdominal uncinus from the anal depression. dl=dorsal lip; dpa=dorsal pinnular appendages; dra=dorsal radiolar appendages; vl=ventral lip; vra=ventral radiolar appendages.
Abdominal uncini from pre-pygidial depression and depression chaetigers similar (Fig. 1H, I ), with main fang surmounted by few rows of small teeth, breast rectangular, not extending beyond distal end of proximal tooth, handles absent. Variation within a torus absent.
Remarks. Chaetiger and radiolar number, shape of the collar and posterior abdominal depression all correspond well to the original description by Krøyer (1856) , as well as that of Banse (1972) for material from Alaska and that of Bick and Randel (2005) for material from Spitzbergen. On the basis of the available literature, the species present a peculiar bipolar geographical distribution, being present in Arctic and Antarctic regions.
The structures referred as "coils" or "glandular tubular organs" or, again "vascular loops", present in the type species of the genus E. analis, were not detected. These structures situated dorsally in each side of the peristomium, are also present in Chone princei (=Jasmineira) (McIntosh, 1916) , in the genus Fabrisabella (Fitzhugh, 1989) and in Claviramus grubei (Fitzhugh, 2002) . However, in most Euchone species they are not easily discernible.
The examination of internal structures of the branchial crown confirms the presence of dorsal radiolar appendages without extension of radiolar skeleton (as occur in the type species of Euchone), and the presence of highly developed dorsal "pinnular appendages". These structures appear similar to that observed in large specimens of Chone infundibuliformis identified by Malmgren's (1866) (SMNH 6862) (Giangrande, 1992) , and they appear not fused to the dorsal lips as observed in other Sabellinae genera.
Observation on egg size and mature sperm morphology of this species, based on material collected from the Weddell Sea (Antarctica), are described in Gambi et al. (2001) and in Patti et al. (2003) . Here we provide for the first time TEM pictures of the mature spermatozoa ( Fig. 2A, B) . Mature spermatozoa have an unusual cylindrical shape of the nucleus and a characteristic, conical, "nip-like" acrosome with a minute subacrosomal space; and up to 3-4 mitochondria present at the base of the axoneme. Ventral radiolar appendages present. Peristomial collar separated mid-dorsally by distinct gap, dorsal margins entire. Thoracic notopodial uncini acicular, main fang surmounted by several rows of small teeth, breast as narrow swelling, handles elongate. Companion chaetae absent. Thoracic notopodial fascicles in chaetigers 1 as row of narrowly hooded chaetae; notopodial fascicles in chaetigers 2-8 with superior group of narrowly hooded chaetae and two inferior rows of broadly hooded chaetae and bayonet type. Abdominal neuropodial fascicles with 1-2 transverse rows of narrowly hooded chaetae. Abdominal notopodia with avicular uncini with well developed handle. Chaetiger 2 with glandular ridge present. Anal depression present well developed and with lateral wings. Remarks. The new genus resembles Euchone in having a high developed anal depression formed by several chaetigers and with lateral wings, but it distinguishes from this genus in the absence of dorsal radiolar appendages, and in having a different shape of abdominal uncini. This last character is also found in the genus Jasmineira, to which the new genus is closely related also for the presence of many ventral radiolar appendages long one half of the radiole length. Etymology: The genus name is a combination of the generic names Euchone and Jasmineira indicating the combination of character states between these genera and Euchoneira.
Euchoneira knoxi sp. nov. Figures 3, 4
Material examined. Type material: Holotype, on muddy-sand sediment mixed with gravel and small pebbles at 77 m depth off Livingston Island (62° 43.117 S; 60° 42.900 W), Gambi M.C. legit, MNCN 16.01/10650. Paratypes, 186 specimens from the same locality. PCZL 231: 10 specimens, SZN POLY 12: 172 specimens, AM W35683: 4 specimens.
Description. Holotype complete with 8 thoracic and 30 abdominal chaetigers (Fig. 3 ) of which 9 form an anal depression (Fig. 4 C, D) . Body length 3 cm; maximum width 0.3 cm (Fig. 3 A, B) . Branchial crown length 0.7 cm, branchial lobes each with 16 fully developed radioles with palmate membrane developed for ¾ of length. Flanges present, radioles with filiform tip (Fig. 3C) . One or two dorsal "pinnular appendages" on the dorsal most radioles basally fused together and separated from remaining pinnules. Basalmost pinnular appendage highly developed and thicker (Fig. 3 E, F) . Dorsal lips rounded, extending from inner, dorsal margin of branchial lobes and terminating just dorsal to mouth, without radiolar appendages (Fig. 3E) . Ventral lips rounded, with up to 16 ventral radiolar appendages about same length of branchial crown (Fig. 3E) . Posterior peristomial ring collar high, slightly decreasing in length dorsally, forming two deep and thick pouches terminating at the end of the second chaetiger and leaving visible the junction between the crown and the thorax ( Figs 3A, 4A, B) . Mid dorsal collar attached to the peristomium in its uppermost portion. Anterior peristomial ring with two small C-shaped depressions situated just above pouches dorsally (Fig. 4A) .
Glandular ridge on chaetiger two. Green methyl staining pattern visible only on ventral shields both in the thorax and abdomen, extending laterally only on collar ( Fig. 3 D) ; ventral shields visible also without colouration (Fig. 3B) . Notopodial fascicle from first chaetigers bearing 35 elongate narrowly hooded chaetae arranged as C-shape; chaetigers 2-8 with superior group of 10 elongate narrowly hooded chaetae (Fig. 4E) and an inferior group with 25 broadly hooded elongated chaetae posteriorly (Fig. 4F ) and 10 bayonet type chaetae anteriorly. About 40 neuropodial uncini per torus in chaetigers 2-8, with very long handle and small teeth of similar size over main fang (Fig. 4G) . Abdominal neuropodial fascicles with modified, elongate chaetae (Fig. 4H) . Notopodia with 45 avicular uncini, with main fang surmounted by rows of small teeth, breast well developed and rounded, handles present (Fig. 4I ). Variation within a torus absent. Uncini of anal depression slightly smaller (Fig. 4L) .
Remarks. Characteristic of this species is the shape of the collar with the presence of very thick pouches extending to chaetiger two. Among the prostomial structures the dorsal filaments, here referred as "pinnular appendages", appears unique with a mid rib present. However, the appendage closest to the dorsal lip is not fused to it indicating that it is not a dorsal radiolar appendage. The abdominal uncini are very similar to those present in the genus Jasmineira, but different from those occurring in Claviramus. As in many species of Euchone, the uncini are slightly different in the pre-and depression regions of the abdomen. Lastly, it is possible that the structure observed as a circular depression on the peristomium are actually the structures detected in Fabrisabella, and in some Euchone and Jasmineira species, where they have been referred to as coils or vascular loops. Detailed histological analysis could clarify this feature. The collected population (187 specimens) showed a body length (crown excluded) ranging from 20 to 40 mm, while width of the 2 nd chaetiger ranged between 2.0 to 3.8 mm. The species is gonochoric, and population structure showed for both males (97 specimens) and females (86 specimens) a modal class at 3.4 mm width. Females prevailed in smaller size classes (from 2 to 3 mm width), while males were more abundant in slightly larger size classes (from 3 to 3.8 mm width) (Fig. 5A ). Egg diameter ranged from 100 to 225 µ m in the abdomen and from 100 to 250 µm in the thorax. Larger eggs were, however, more abundant in the thorax, although, the modal class was 175 µm in both the regions (Fig. 5B) . Mature spermatozoa appear basically similar to those of E. pallida, with a long cylindrical nucleus capped by a conical, "nip-like" acrosome and a number of 3-4 mitochondria around the axoneme (Fig. 2 C, D) .
All specimens were collected inside their tubes which were formed by a thin layer of mucus and fine, muddy sediment, heavily encrusted with coarse gravel. Type locality: Livingston Island Etymology: The species is dedicated in memory of Prof. George A. Knox (University of Canterbury, New Zealand), a leading authority of the Antarctic research at sea and a pioneer of polychaete studies in the Southern Ocean.
Cladistic analysis. The matrix was computed on the basis of type descriptions. Characters and states utilized in the analysis are listed in the Appendix. Features of the new described genus were included in a matrix (Table 1) computed on the basis of the data set previously utilized by Tovar-Hernández (2008) . However, for the present analysis some changes have been made with the exclusion of some features which have been particular useful in defining taxa within the genus Chone, especially concerning the peristomium and collar features, and some additional characters regarding the shape of radiolar tips, and the handles of anterior abdominal uncini were added. For each genus only two or three species of the previous analysis, including the type species, were maintained, with the monospecific species Fabrisabella vasculosa, two species of the genus Claviramus and Euchone pallida being added. The lip-associated structures are still the object of a great deal of confusion, as there is little useful histological studies on which to infer homologies (Orrhage, 1980; Fitzhugh, 2003; Bick and Randal, 2005; Tovar-Hernández and Sosa-Rodríguez, 2006) . As already pointed out, dorsal radiolar appendage assessment has produced a lot of misinterpretation both in Euchone and Chone. For instance Cochrane (2003) , in her cladistic analysis considered Euchone as lacking this structure; in contrast Bick and Randal (2005) reported based on an histological analyses the presence of skeleton in the radiolar appendage of E. analis. However, Fitzhugh (2003) stated that in these plesiomorphic genera the radiolar appendages never contain skeleton support as in Euchone, but without branchial skeleton extension. The same conclusion was reached by Giangrande and Licciano (2006) . Tovar-Hernández and Sosa-Rodríguez (2006) re-describing the type material of C. infundibuliformis stated the absence of mid-rib or dorsal radiolar appendages in the dorsal lips for the genus Chone and the absence of radiolar skeleton support. Tovar-Hernández (2008) considered Chone sensu stricto with rounded dorsal lips lacking any branchial skeleton extension, and similarly Dialychone and Paradyalichone with elongated dorsal lips lacking any branchial skeleton extension, and Euchone as having elongate lips with branchial skeleton extension. Following Tovar-Hernández (2008) , in our analysis three states were considered for dorsal lips: broadly rounded, elongate without skeleton extension and elongate with skeleton. Radiolar appendages in Euchone are always less developed, and the dorsal lips appears more rounded and not as elongate as in some species of Dialychone.
The "dorsal pinnular appendages" also need to be better defined. Although histological analysis available in Orrhage (1980) on the genus Chone, shows structures resembling pinnules, the structures present in Chone, Paradialychone, Euchone and Euchoneira, which we defined as pinnular appendages, appear different from the pinnular appendages found in other Sabellinae, where they are fused to dorsal lips. In our material of E. pallida and Euchoneira the basalmost pinnula seems to be completely separated from the dorsal lip. Moreover in Euchoneira this structure seems to show a radiolar support (mid-rib). This is in accordance with TovarHernández and Sosa-Rodríguez (2006) observations, who refer to the presence in C. infundibuliformis of several pinnular appendages united by a palmate membrane, but with the external pinnula of each dorsalmost radiole separated from the dorsal lips and containing a central blood vessel surrounded by the coelom, associate with the pinnular skeleton and hyaline cartilage. Further histological analysis conducted on more species will clarify the homologies among plesiomorphic and apomorphic genera as well as the terminology. The analysis produced only 2 trees (tree length: 71 steps). The following descriptive indices were obtained CI= 0.66, RI= 0.76, and RCI= 0.50, where CI is the consistency index, RI the retention index, and RCI the rescaled consistency index. The consensus tree (Fig. 6) confirmed A. armandi as the most plesiomorphic taxon separated from all the others. The new genus Euchoneira is located close to F. vasculosa, in an intermediate position between Jasmineira-Claviramus and the clade containing Chone (Paradialychone (Dialychone (Euchone))) species.
The shape of dorsal lips with radiolar appendages (2) seems to be homoplasious in Euchone and Claviramus, while Euchoneira shares the complete absence of this structure and rounded dorsal lips with Chone sensu stricto. The presence of dorsal pinnular appendages (3) defines Chone, Paradialychone, Euchone and Euchoneira species, but these structures are absent in Dialychone, which also lacks the ventral radiolar appendages (4). The presence of anal depression with lateral wings (24) in the new genus is homoplasious with Euchone, as well as well differentiated ventral shields (15) and biannulate segments (16) . By contrast the breast of the anterior abdominal uncini (20) is a synapomorphy defining the clade Jasmineira (Claviramus (Fabrisabella (Euchoneira))). Among them Claviramus is defined by expanded foliaceous tip of radioles and by the absence of handles in the anterior abdominal uncini (7 e 21), Jasmineira by the presence of an abscission zone in the branchial crown (9), and Euchoneira by the mid-dorsal collar attached to the peristomium (11), which represents the apomorphy for the new genus. It must be stressed that the whole collar morphology of E. knoxi with deep pouches appears very peculiar.
It is interesting to note that Euchone pallida differs from the other examined species of the genus in the presence of modified abdominal uncini in the posterior end (19) which was used by Tovar-Hernández (2008) in distinguishing Dialychone and Paradialichone from Chone sensu stricto, it is therefore suggested that this feature, which was not considered by Cochrane (2003) , could be useful also in Euchone phylogeny.
In conclusion, according to the present analysis the new genus appears morphologically closely related to F. vasculosa with an intermediate position between the clade containing Jasmineira and that containing Euchone. The spermatozoa morphology of E. knoxi, and especially the shape and development of the acrosome, closely resembles more that of E. pallida than that of Jasmineira sp. (Rouse, 1999) , although in Euchoneira the nucleus is slender, the tip of the acrosome more pronounced, and the sub-acrosomal space slightly larger than that of E. pallida. 
Appendix. List of characters and states
